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ALPHANUMERIC KEYPAD 

* 

FIELD OF THE INVENTION 
The present invention relates generally to alphanumeric keys for keypads or 
keyboards, and particularly to a novel key with multi-stroke positions, and to a novel 
icon language and help feature. 

BACKGROUND OF THE INVENTION 

The first generation of alphanumeric keys for keypads, keyboards and the like, 
includes keys that are dedicated to one and only one character. Striking such a key sends 
a message to display or print a single letter, numeral or symbol. 

The next generation of alphanumeric keys includes multi-purpose keys that are 
associated with more one character. For example, multi-lingual keyboards have keys 
that can be used to display or print different characters in different languages and 
alphabets. The different characters or letters are generally printed on the keys. Switching 
between die two languages can be accomplished by hardware or software. Another well 
known example is that of keys for pocket calculators wherein the keys can have a 
second or third function, depending on whether a switching key has been stroked prior 
to striking the desired key. Many mobile phones have alphanumeric keys, which if 
pressed normally, are associated with a numeral. However, if the key is pressed rapidly 
one time after another, the key toggles from a numeral to letters, such as toggling from 
the numeral 2 to the letters A, B and C. 

In many applications, such as mobile phones and laptop computers, striking the 
alphanumeric keys causes characters to be displayed on a display, typically an LCD 
display. As is well known, the display often shows a series of menus or prompts and a 
user is required to perform some operation associated with the menu or prompt 
However, unfortunately many times it is unclear from the prompt itself what operation 
is requested of the user and what kind of outcome the operation will elicit For example, 
the word "HOME" appearing on a display can prompt the user to return to a home page, 
or to return to the beginning of a line, page or document, or may simply be one of a list 
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of options in a table of words that includes, besides "home", the words "office", and 
"school". It is thus seen that the prompts of the current art often do not adequately 
convey their connotation. 

Another problem with keyboards and displays is that when the user wishes to 
perform the operation associated with the menu or prompt, but does not fully understand 
what is required, on-line help for that particular operation is often lacking. 

SUMMARY OF THE INVENTION 

One object of the present invention is to provide a simple and inexpensive key 
that solves the abovementioned problems of the prior art The key of the present 
invention is pivoted about a pivot, and has two modes of operation. Preferably a switch 
(hardware or software) is provided for switching between the modes of operation. In a 
first mode, pressing the key in any direction is associated with a single numeral. In a 
second mode, pressing the key in a first direction about the pivot is associated with a 
first character, and pressing the key in a second direction about the pivot is associated 
with a second character different from the first character. 

The present invention also provides a novel functional display language. The 
functional display language preferably includes a plurality of genus symbols displayable 
on a display. Each genus symbol has a one-to-one correspondence with one family of 
functions. The language also preferably includes a plurality of species symbols that each 
represent a function. One species symbol is displayed near (e.g., above, below, to the 
left o£ to the right of) one genus symbol. The family of functions may be any kind of 
function commonly used in computers, mobile phones and the like, such as causing a 
change in the display, or causing an action to be performed in a foreground or 
background of the display, for example. The term symbol, as used in the specification 
and claims, encompasses any letter, numeral, character, picture or icon, for example. 
The species symbol is preferably alphanumeric. Each combination of genus and species 
symbols connotes unique functional information. 

The present invention also provides a novel method for acquiring on-line help 
prior to performing a command with a keystroke. A user can access a help data base by 
maintaining pressure on a key for longer than a predetermined period of time, for 
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example, 1-2 seconds. This prolonged time signals a CPU to display the required help 
drawn from the help data base. The help information which is displayed preferably 
includes information explaining the action that will occur if the key is pressed to 
perform the command 

It is noted that throughout the specification and claims the terms keypad and 
keyboard are used interchangeably. 

There is thus provided in accordance with a preferred embodiment of the present 
invention an alphanumeric key including a key body mounted on a keypad, the key body 
pivoting about a pivot and having two modes of operation, a first mode wherein 
pressing the key body in any direction is associated with a single numeral, and a second 
mode wherein pressing the key body in a first direction about the pivot is associated 
with a first character, and pressing the key body in a second direction is associated with 
a second character different from the first character, and a switch operatively connected 
to the key body operative to switch between the first and second modes of operation. In 
accordance with a preferred embodiment of the present invention, the pivot has four 
edges. 

In accordance with a preferred embodiment of the present invention there is also 
provided a touch pad that includes a support surface and a plurality of contact zones, 
each contact zone being associated with a different character or function, a protuberance 
extending from an underside of the key body and resting against the support surface, the 
key body pivoting about the protuberance, and a plurality of contact points spaced about 
the protuberance on the underside of the key body, wherein when the key body pivots 
about the protuberance, only one of the contact points abuts against only one of the 
contact zones. 

Further in accordance with a p re fe rred embodiment of the present invention at 
least one of the contact points protrudes from the underside of the key body. 

Still further in accordance with a preferred embodiment of the present invention 
at least one of the contact points is generally flush with the underside of the key body. 

Additionally in accordance with a preferred embodiment of the present invention 
at least one bump is formed on an upper surface of the key body opposite at least one of 
the contact points. 
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In accordance with a preferred embodiment of the present invention three 
contact points are spaced about and protrude from the protuberance on the underside of 
the key body, and a fourth contact point is generally flush with the underside of the key 
body, and wherein three bumps are formed on an upper surface of the key body opposite 
each of the three contact points, each of the three bumps and their corresponding three 
contact points being associated with three different characters, and the fourth contact 
point being associated with a fourth character different from the three other characters. 
In one example the three different characters are letters and the fourth character is a 
numeral. In another example, the three different characters are symbols and the fourth 
character is another symbol. In yet another example, one of the three different characters 
is a symbol, the other two of the three different characters are letters, and the fourth 
character is a numeral. The symbols erase a letter, jump to next line 

Further in accordance with a preferred embodiment of the present invention the 
protuberance is also a contact point 

There is also provided in accordance with a preferred embodiment of the present 
invention a functional display language, including a plurality of genus symbols 
display able on a display, each genus symbol having a one-to-one correspondence with 
one family of functions, and a plurality of species symbols that each represent a 
function, one of the species symbols being display able near one of the genus symbol on 
the display, wherein a combination of a first species symbol with a first genus symbol 
connotes a first type of functional information, and a combination of a second species 
symbol with the first genus symbol connotes a second type of functional information 
that is different from the first type of functional information. 

In accordance with a preferred embodiment of the present invention the family 
of functions can cause a change in a display, an action to be performed in a foreground 
or background of a display, or a change from one display page to another, for example. 
The species symbol is preferably alphanumeric. 

There is also provided in accordance with a preferred embodiment of the present 
invention a method for acquiring on-line help prior to performing a command with a 
keystroke, including providing a command that is to be performed by means of striking 
a key on a keyboard, providing a help data base that includes help information on 
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keystroke-activated commands including the command, the data base being accessible 
by maintaining pressure on the key for longer than a predetermined period of time, and 
pressing down on the key and maintaining pressure on the key for longer than the 
predetermined period of time, thereby acquiring on-line help. 

In accordance with a preferred embodiment of the present invention the help 
information includes information explaining the action that will occur if the key is 
pressed (short press) to perform the command. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will be understood and appreciated more fully from die 
following detailed description, taken in conjunction whh the drawings in which: 

Figs. 1 A, IB, 1C and ID are simplified top-view, side-view sectional, front-view 
sectional and bottom-view illustrations, respectively, of an alphanumeric key body 
constructed and operative in accordance with a preferred embodiment of the present 
invention, Figs. IB and 1C being taken along lines IB-IB and 1C-1C, respectively, in 
Fig. 1A; 

Fig. 2 is a simplified pictorial illustration of an alphanumeric keypad with key 
bodies of Figs. 1A-1D installed thereon, constructed and operative in accordance with a 
preferred embodiment of the present invention; 

Fig. 3A is a simplified pictorial illustration of an empty shell that can be used to 
house the components of the alphanumeric keypad of Fig. 2; 

Figs. 3B and 3C are simplified pictorial illustrations of different layers of the 
alphanumeric keypad of Fig. 2; 

Fig. 4 is a simplified illustration of a functional display language, constructed 
and operative in accordance with a preferred embodiment of the present invention; 

Fig. 5 is a simplified Illustration of a prior art mobile phone that uses prior art 
symbols in a display; 

Figs. 6 Ay 6B, 6C and 6D are simplified illustrations of a mobile phone display 
that uses die functional display language of Fig. 4, constructed and operative in 
accordance with a preferred embodiment of the present invention; and 
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Figs. 7A-7D are simplified illustrations of a method for acquiring on-line help 
prior to performing a command with a keystroke, in accordance with a preferred 
embodiment of the present invention, wherein in Fig. 7A, a user wishes to perform an 
action by striking a key on a keyboard, in Fig. 7B, the user can access a help data base 
by maintaining pressure on the key for longer than a predetermined period of time, in 
Fig. 7C, the user can additionally access a general help menu from the help data base, 
and in Fig. 7D, the user has pressed the key to perform the desired action. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

* 

Reference is now made to Figs. 1 A-1D, 2 and 3A-3C which illustrate a novel 
key body 10 (Figs. 1A-1D) used with an alphanumeric keypad 12 (Fig. 2), constructed 
and operative in accordance with a preferred embodiment of the present invention. 

Alphanumeric keypad 12 preferably includes a touch pad 14 that includes a 
support surface 16 and a plurality of contact zones 18. As described hereinbelow, when 
keypad 12 and key body 10 are operated in a first mode of operation, all of the contact 
zones 18 are associated with the same character, i.e., letter, numeral or symbol. When 
keypad 12 and key body 10 are operated in a second mode of operation, each contact 
zone 18 is preferably associated with a different character, such as a different letter, 
numeral or symbol. Touch pad 14 can be constructed in a variety of manners, such as 
that shown in Fig. 3B, wherein the contact zones 18 comprise copper electric contacts 
20 that can be in electrical contact with a printed circuit board (not shown). Additionally 
or alternatively, as shown in Fig. 3C, touch pad 14 can comprise an elastomeric 
membrane 22 with electrical contacts 24. Keypad 12 may be housed in a shell 26. It is to 
be emphasized that the present invention is not limited to the above described touch 
pads, and touch pad 14 can be constructed in many other variations as well. 

Key body 10 preferably has a protuberance 28 that extends from an underside 30 
thereof. Protuberance 28 preferably rests against support surface 16, and key body 10 
pivots about protuberance 28. A plurality of contact points 32 are preferably spaced 
about protuberance 28 on the underside 30 of key body 10. When key body 10 pivots 
about protuberance 28, only one of contact points 32 abuts against only one of contact 
zones 18. The point of contact of protuberance 28 with support surface 16 is thus a 
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pivot In accordance with a preferred embodiment of the present invention, protuberance 
28 has four edges and is generally rectangular or square. This structure ensures that 
when it is desired to tilt key body 10 to the right, for example, the key body will indeed 
only tilt to the right and not to die upper right or downward right 

In accordance with a preferred embodiment of the present invention, a switch 29 
is provided that switches between first and second modes of operation of the key body 
10. Switch 29 may switch either by means of hardware or software or both. In a first 
mode, the pressing of key body 10 in any direction, whether pivoted about protuberance 
28 or straight down, for example, is associated with a single numeral. In a second mode, 
the pressing of key body 10 in a first direction about the pivot is associated with a first 
character, whereas the pressing of key body 10 in a second direction, whether about the 
pivot or straight down, for example, is associated with a second character different from 
the first character. 

In the illustrated embodiment, three contact points 32 are spaced about and 
protrude from protuberance 28 on the underside 30 of key body 10. A fourth contact 
point 32* (Fig. ID) is generally flush with the underside 30 of key body 10. Three 
bumps 34 are preferably formed on an upper surface 36 of key body 10 opposite each of 
the three contact points 32. In the first mode of operation, all of the contact points 32 
and 32' are associated with the same numeral (in this example, the numeral 6). hi the 
second mode of operation, each of the three bumps 34 and their corresponding three 
contact points 32 axe preferably associated with three different characters, and the fourth 
contact point 32' is preferably associated with a fourth character different from the three 
other characters. For example, as seen in Fig. 1 A, the three different characters are the 
letters m, n and o, and the fourth character is the numeral 6. Other examples may be 
seen in Fig. 2. In one key body 40, three different characters are symbols (arrow, <, >) 
and die fourth character is another symbol (*). In another key body 42, one of the three 
different characters is a symbol (return sign), the other two of the three different 
characters are letters (q, z), and the fourth character is a numeral (0). It is appreciated 
that many other examples are possible within die scope of the invention. 
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In accordance with a preferred embodiment of the present invention, the 
protuberance 28 can also be a contact point, wherein the key body is not tilted to strike 
the character, but rather pushed generally straight down. 

Reference is now made to Fig, 4 which illustrates a functional display language, 
constructed and operative in accordance with a preferred embodiment of the present 
invention. 

The functional display language preferably includes a plurality of genus symbols 
50 displayable on a display 52 (Figs. 6A-6D. Each genus symbol has a one-to-one 
correspondence with one family of functions, as will be described further in detail 
hereinbelow. The language also preferably includes a plurality of species symbols 54 
that each represent a function. One species symbol 54 is displayed near (e.g., above, 
below, to the left of; to the right of) one genus symbol 50. The family of functions may 
be any kind of function commonly used in computers, mobile phones and the like, such 
as causing a change in display 52, or causing an action to be performed in a foreground 
or background of display 52, for example. The species symbol is preferably 
alphanumeric. 

The following are some examples of genus symbols and species symbols of the 
functional display language: 

PAGE (the genus symbol may be an icon of apage) - Changes from one display page to 
another. The species symbol 54 of the PAGE is the type of page, e.g., phones-book, 
home, end, top, etc. 

BACK (the genus symbol may be an icon of a upward pointing arrow) - If all of the 
displayed information cannot fit onto the display at one time, this function causes 
display of the information before or above the current display. This icon does not 
necessarily require a species symbol 54. 

NEXT (the genus symbol may be an icon of a downward pointing arrow) - If all of the 
displayed information cannot fit onto the display at one time, this function causes 
display of the information after or below the current display. This icon does not 
necessarily require a species symbol 54. 

COMMAND (the genus symbol may be an icon of a geometric shape, such as a triangle) 
- Performs an operation that does not necessarily require a change in the display. The 
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species symbol 54 that appears together with the COMMAND icon, represents the 
action that will be performed by carrying out the command After performing the 
operation, COMMAND can either remain unchanged on the display screen or can 
change to another icon* 

CYCLIC (the genus symbol may be an icon of a double arrow) - Proceeds through a list 
of functions one-by-one, wherein the name or symbol of each of the items or functions 
in the list (ie., the species symbol 54) appears next to the CYCLIC icon. The CYCLIC 
icon remains on the display screen, but the symbols of the items or functions in the list 
change as the user searches through the list 

CHECK (the genus symbol may be an icon of a check sign) - This is an on/off toggle 
switch that alternatively activates or deactivates the species symbol 54 that appears 
together with the CHECK icon. CHECK thus permits or prevents performing the 
operation of species symbol 54. 

DATA (the genus symbol may be an icon of a rightward pointing arrow) - This icon 
appears next to a data-entry field. When the DATA command is chosen, the display 
transforms into a state ready for accepting an input of data. 

DATA ENTRY (the genus symbol may be an icon of a finger, for example) - After the 
display is ready for data input, this icon appears and signals that data should now be 
input 

It is to be emphasized that these are just some examples of the many possibilities 
of genus symbols that can be used in the functional display language of the invention. 
Preferably a relatively small number of symbols are used to facilitate remembering and 
using the symbols. 

A good example that shows the contrast between the functional display language 
of the present invention and the displays of the prior art, may be seen by comparing Fig. 
5, which is a simplified illustration of a prior art mobile phone that uses prior art 
symbols in a display, wife Figs. 6A-6D, which illustrate mobile phone display 52 that 
uses fee functional display language of fee present invention. In fee prior art, fee word 
HOME appears on display 52, but its intention is not clear at all. In contrast, in Fig. 6A, 
the CHECK icon appears next to HOME (the CHECK icon being the genus symbol and 
HOME being fee species symbol). It is now clear feat fee intention is to check HOME 
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as a selection in some program or application. In Fig. 6B, the DATA icon appears next 
to HOME, meaning that a name or other entry will be entered at HOME. In Fig. 6C, the 
CYCLIC icon appears next to HOME* meaning that the user can proceed through a list 
of items, one of them being HOME, others possibly being SCHOOL, OFFICE, etc. In 
Fig. 6D, the PAGE icon appears next to HOME, meaning that the user is being directed 
to the home page. 

In summary, each combination of genus and species symbols connotes unique 
functional information. In other words, a combination of a first species symbol with a 
first genus symbol connotes a first type of functional information, and a combination of 
a second species symbol with the first genus symbol connotes a second type of 
functional information that is different from the first type of functional information. 

Reference is now made to Figs. 7A-7D which illustrate a method for acquiring 
on-line help prior to performing a command with a keystroke. In Fig. 7A, a user wishes 
to perform an action by striking a key on a keyboard. For example, display 52 in Fig- 7A 
shows the PAGE icon with HOME (described hereinabove with reference to Fig. 6D). 
The user wishes to strike a key 58 to perform an action associated with this display. A 
help data base 60 is provided (also shown in Fig. 6D) that includes help information on 
keystroke-activated commands including the particular command of interest The help 
data base 60 is preferably in communication with a CPU 62. As seen in Fig. 7B, the user 
can access the help data base 60 by maintaining pressure on the key for longer than a 
predetermined period of time, for example, 1-2 seconds. This prolonged time signals the 
CPU 62 to display the required help drawn from help data base 60. The help information 
which is displayed preferably includes information explaining the action that will occur 
if the key is pressed to perform the command. As seen in Fig. 7C, the user can 
additionally access a general help menu 64 from help data base 60, if desired, by 
pressing another predetennined key 59, or by waiting another predetermined delay time. 
In Fig. 7D, the user has pressed the key to perform the desired action. 

It will be appreciated by persons skilled in the art that the present invention is 
not limited by what has been particularly shown and described hereinabove. Rather the 
scope of the present invention includes both combinations and subcombinations of the 
features described hereinabove as well as modifications and variations thereof which 
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would occur to a person of skill in the art upon leading the foregoing description and 
which are not in the prior art 
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CLAIMS 



What is claimed is: 



1. 




a key body mounted on a keypad, said key body pivoting about a pivot and 
having two modes of operation, a first mode wherein pressing the key body in any 
direction is associated with a single numeral, and a second mode wherein pressing the 
key body in a first direction about the pivot is associated with a first character, and 
pressing the key body in a second direction is associated with a second character 
different from said first character; and 

a switch operatively connected to said key body operative to switch between the 
first and second modes of operation. 

2. The key according to claim 1 wherein said pivot has four edges. 

3. The key according to claim 1 and further comprising: 

a touch pad that includes a support surface and a plurality of contact zones, each 
contact zone being associated with a different character; 

a protuberance extending from an underside of said key body and resting against 
said support surface, said key body pivoting about said protuberance; and 

a plurality of contact points spaced about said protuberance on the underside of 
said key body, wherein when said key body pivots about said protuberance, only one of 
said contact points abuts against only one of said contact zones. 



4. The key according to claim 3 wherein at least one of said contact points 
protrudes from the underside of said key body. 



generally flush with the underside of said key body. 

6. The key according to any of the preceding claims wherein at least one bump is 
formed on an upper surface of said key body opposite at least one of said contact points. 

7. The key according to claim 3 wherein three contact points are spaced about and 
protrude from said protuberance on the underside of said key body, and a fourth contact 
point is generally flush with the underside of said key body, and wherein three bumps 
are formed on an upper surface of said key body opposite each of the three contact 
points, each of the three bumps and their corresponding three contact points being 



5. 



The key according to claim 3 wherein at least one of said contact points is 
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associated with three different characters, and the fourth contact point being associated 
with a fourth character different from the three other characters. 

8. The key according to claim 7 wherein said three different characters are letters 
and the fourth character is a numeral. 

9. The key according to claim 7 wherein said three different characters are symbols 
and the fourth character is another symbol. 

10. The key according to claim 7 wherein one of said three different characters is a 
symbol, die other two of said three different characters are letters, and the fourth 
character is a numeral. 

11. The key according to any of the preceding claims wherein said protuberance is 
also a contact point 

12. A functional display language, comprising: 

a plurality of genus symbols displayable on a display, each genus symbol having 
a one-to-one correspondence with one family of functions; and 

a plurality of species symbols that each represent a function, one of said species 
symbols being displayable near one of said genus symbol on said display, wherein a. 
combination of a first species symbol with a first genus symbol connotes a first type of 
functional information, and a combination of a second species symbol with the first 
genus symbol connotes a second type of functional information that is different from the 
first type of functional information. 

13. The functional display language according to claim 12 wherein said family of 
functions causes a change in a display. 

14. The functional display language according to claim 12 wherein said family of 
functions causes an action to be performed in a foreground of a display. 

15. The functional display language according to claim 12 wherein said family of 
functions causes an action to be performed in a background of a display. 

16. The functional display language according to claim 12 wherein said family of 
functions causes a change from one display page to another. 

17. The functional display language according to claim 16 wherein the genus symbol 
corresponding to said family is an icon of apage. 
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18. Hie functional display language according to claim 12 wherein said family of 
functions causes display of information that appears prior to a current display. 

19. The functional display language according to claim 18 wherein the genus symbol 
corresponding to said family is an icon of a downward pointing arrow. 

20. The functional display language according to claim 12 wherein said family of 
functions causes display of information that appears subsequent to a current display. 

21. The functional display language according to claim 20 wherein the genus symbol 
corresponding to said family is an icon of a upward pointing arrow. 

22. The functional display language according to claim 12 wherein said family of 
functions causes performance of an operation that does not necessarily require a change 
in a display, and wherein the species symbol next to the genus symbol of said family of 
functions represents an action that will be performed by carrying out the operation. 

23. The functional display language according to claim 22 wherein the genus symbol 
corresponding to said family is an icon of a geometric shape. 

24. The functional display language according to claim 12 wherein said family of 
functions causes one-by-one movement through a list of functions. 

25. The functional display language according to claim 24 wherein the genus symbol 
corresponding to said family is an icon of a double arrow. 

26. The functional display language according to claim 12 wherein said family of 
functions is an on/off toggle switch that alternatively activates or deactivates the species 
symbol that appears next to said genus symbol. 

27. The functional display language according to claim 26 wherein the genus symbol 
corresponding to said family is an icon of a check sign. 

28. The functional display language according to claim 12 wherein said family of 
functions transforms a display into a state ready for accepting an input of data. 

29. The functional display language according to claim 28 wherein the genus symbol 
corresponding to said family is an icon of a rightward pointing arrow. 

30. The functional display language according to claim 12 wherein said family of 
functions signals that data should now be input 

31. The functional display language according to claim 30 wherein the genus symbol 
corresponding to said family is an icon of a finger. 
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32. The functional display language according to any of claims 12-31 wherein the 
species symbol is alphanumeric. 

33. A method for acquiring on-line help prior to performing a command with a 
keystroke, comprising: 

providing a command that is to be performed by means of striking a key on a 
keyboard; 

providing a help data base that includes help information on keystroke-activated 
commands including said command, said data base being accessible by maintaining 
pressure on said key for longer than a predetermined period of time; and 

pressing down on said key and maintaining pressure on said key for longer than 
the predetermined period of time, thereby acquiring on-line help. 

34. The method according to claim 33 wherein said help information includes 
information explaining the action that will occur if the key is pressed to perform the 
command. 
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